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Description

Background of the invention
Field of the invention

The present invention relates to a thermostat
for use with a space conditioning system. More
specifically, this invention concerns a control for
energizing the space conditioning system in
response to the thermostat and means for deter-
mining if the thermostat is appropriately function-
ing and/or appropriately wired to the control.

Description of the prior art

Air conditioners including units for supplying
only cooling as well as heat pumps which supply
heating and cooling, furnaces, electric resistance
heaters and other space conditioning devices for
heating and cooling, ventilating, humidifying and
dehumidifying air are often controlled by a ther-
mostat. Typically, the thermostat has a series of
thermal sensing element connected to ascertain
the temperature of the space to be conditioned
and to generate a signal upon a variance from a
desired temperature being detected.

The thermostat is typically located in a cen-
tralized area of the space to be conditioned to
detect the temperature at that location. Control
wiring extends from the thermostat to the space
conditioning unit. This control wiring is usually
field installed and as a result thereof is subject to
installer error in making the appropriate connec-
tions. Problems that can occur include the control
wires being connected to the wrong thermostat
terminals as well as a malfunction within the
thermostat itself.

Damage fo the space conditioning system may
occur as a result of a malfunction or a miswired
thermostat. Additionally, the space conditioning
system may be unable to function to provide
heating or cooling as a result of miswiring the
connections to the thermostat. In either event, the
occupant of the space fo be conditioned is subject
to discomfort as a result of the failure of the air
conditioning system to properly operate.

GB—A—2 005429 discloses a prior art
apparatus of the type described in the preambie
of claim 1

It is an object of the present invention to
provide a control for an air conditioning system
which self-tests the thermostat, i.e. an apparatus
for determining whether or not the thermostat of
the air conditioning system is operating properly
and whether or not the field control wiring is
installed properly between the thermostat and the
main control. The apparatus should be safe,
economical, reliable and easy to install.

This object is achieved in an apparatus accord-
ing to the preamble of claim 1 by the features of
the characterizing part of claim 1. Embodiments
of the invention are ciaimed in the dependent
claims.

A thermostat has a series of outputs which are
energized under the appropriate conditions in
known patterns to effect operation of the air
conditioning system. First it is determined which
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outputs of the thermostat are energized and the
status of these outputs is ascertained by compar-
ing the outputs to a known pattern of iegal or
permissble thermostat outputs. A fault condition
is indicated when the step of comparing deter-
mines that the outputs detected are other than
those of a known legal pattern. The fault may be
indicated by periodically energizing a thermostat
signal light and by de-energizing the compressor
of the refrigeration circuit. The logic involved to
compare known legal or permissibie outputs to
the outputs actually sensed may be accomplished
via a programmed microprocessor.

The invention will now be described by way of
example with reference to the accompanying
drawings, wherein:

Figure 1 is a schematic representation of a split
heat pump system incorporated into a residential
building;

Figure 2 is a schematic wiring diagram of the
controls of the heat pump system;

Figure 3 is a flow diagram of the summary of
operation of a microprocessor control for the heat
pump system;

Figure 4 is a flow diagram of the thermostat
self-testing function of the microprocessor con-
trol;

Figure 5 is a schematic wiring representation of
a thermostat as may be used with the micro-
processor control set forth herein; and

Figure 6 is a graph of the permissible thermos-
tat outputs of the thermostat of Figure 5.

Description of the preferred embodiment

The apparatus as described will refer to a heat
pump system for use in a residential building
incorporating a microprocessor control.

It is to be understood that aithough the present
method of operation and apparatus are accom-
plished utilizing a microprocessor control, the
same functions may be accomplished by a
mechanical or electromechanical means as well
as manuaily. The utilization of the microprocessor
control herein serves many functions in addition
to the thermostat self-test function as set forth. It
is further to be understood that although the
present disclosure refers to a heat pump system
the utilization of this thermostat self-test control
may be applied to a straight cooling system, a
furnace, humidifier or any other space condition-
ing system wherein it is deemed advisable to
assure appropriate wiring operation of thermal
sensing eiements such as the thermostat.

Referring first to Figure 1 there can be seen a
schematic representation of a heat pump system.
Residence 10 is shown having fan coil unit 20
located therein for circulating conditioned air
within the house. Supply air duct 16 is shown
directing air from the enclosure to fan coil unit 20
and return air duct 18 is shown for directing air
from the fan coil unit back to the enclosure.
Within the fan coil unit 20 may be seen indoor fan
22, indoor heat exchanger 24 and strip heaters 26.
Indoor fan 22 acts to circulate the air through the
supply duct, through the indoor heat exchanger
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and strip heaters and back through the return air
duct to the enclosure. Indoor heat exchanger 24 is
part of a refrigeration circuit and acts to either
discharge heat to the air stream directed thereover
via indoor fan 22 or to absorb heat energy
therefrom. Strip heaters 26 are located down-
stream from indoor heat exchanger 24 and may be
selectively energized to supply heat energy to the
air stream flowing.through the fan coil unit.

Outdoor unit 30 is shown located exterior of
residence 10 and is typicaily mounted on a pad
located adjacent thereto. Within outdoor unit 30
may be seen outdoor coil 28 of the refrigeration
circuit, compressor 34 and reversing valve 32.
Additionally, there can be seen outdoor fan 39
connected to outdoor fan motor 40 for circulating
ambient air over outdoor coil 28. Outdoor
temperature sensor 36, outdoor coil temperature
senser 38, crankcase heater 35 and control 42 are
also indicated to be within the outdoor unit.
Likewise, thermostat 14 as well as electrical con-
nections to strip heaters and the indoor fan motor
for powering indoor fan 22 are designated.

The refrigeration circuit is made up of indoor coil
24, outdoor coil 28, compressor 34, reversing valve
32 and interconnecting piping 44. Expansion
devices for accommplishing pressure drops
between components of the refrigeration circuit
are not shown.

During operation of this unit in the heating
season, heat energy is absorbed in the outdoor coil
28 acting as an evaporator and discharged to
indoar air via indoor heat exchanger 24 serving as
a condenser. In the cooling mode of operation the
reversing valve is switched such that hot gaseous
refrigerant from the compressor is directed firstto
the outdoor coil 28 serving as a condenser and
then directed to the indoor coil 24 serving as an
evaporator for absorbing heat energy from the
indoor air.

Referring now to Figure 2, there can be seen a
schematic representation of the control system of
this unit. In the left hand portion of Figure 2 is
shown, greatly enlarged, a central processing unit
50. Typically, this would be a commercially avail-
able microprocessor such as a Mostek 3870. It can
be seen that the microprocessor has a plurality of
inputs and outputs. Starting from the top left it can
be seen that outdoor air temperature sensor 36 is
connected through ODT-1and ODT-2to the central
processing unit. Additionally, outdoor coil
temperature sensor 38 is shown connected to the
CPU through LLt-1 and LLT-2. Thereafter, a series
of eight thermostat inputs labeled R, C, Y, G, 0O, P,
E/L and W-2 are shown entering the central
processor unit. In sequential order, these thermos-
tatinputs are as follows: R—Power to the thermos-
tat from the CPU; C—Common; Y—First stage
heating; G—Energize indoor fan relay; O—First
stage cooling (reversing valve); P—Power to the
central processing unit from the thermostat; E/
L—Emergency heat or fault light; W-2—Second
stage heat.

On the right hand side of the central processing
unit there may be seen connections to various

70

15

20

25

30

35

40

45

50

55

60

65

relays. Crankcase heater relay 52, outdoor fan
relay 54, reversing valve solenoid relay 56 and
compressor contactor 58 are all shown connected
to the appropriate compressor, reversing valve
solenoid, outdoor fan relay, and crankcase heater
relay connections of CPU 50. The CPU 50 is
programmed such that upon an appropriate set of
inputs being sensed these relays will be energized.

At the bottom right hand side of the central
processing unit 50 there are shown six connection
points labeled respectively R, C, G', W-2', E’ and
W-3'. In order, these connections are R—Power,
C—Common, G'—Indoor fan relay, W-2'—First
stage heat, E'—Second stage heat and W-
3'—Third stage heat. As can be seen in Figure 2,
the R connection is connected via wire 77 to one
side of transformer T-1. The C connection is
connected via wire 76 to the other side of trans-
former T-1. G’ is connected via wire 78 to indoor
fan relay IFR. Wire 79 connects W-2' to sequence
relay SEQ-1. The E’ terminal is connected via wire
80 to first sequence relay contacts SEQ1-2 which
are connected by wire 82 to second sequence relay
SEQ-2. Contact W-3' is connected via wire 81 to
second sequence relay contacts SEQ2-2 which are
connected by wire 83 to third sequence relay SEQ-
3.

As shown in Figure 2, lines L-1 and L-2 supply
power to the fan coil unit and CPU. Line L-1,
designated wire 70, is connected to normally open
first sequence relay contacts SEQ1-1, normally
open second sequence relay contacts SEQ2-1, to
normally open third sequence relay contacts
SEQ3-1, to normally open indoor fan relay con-
tacts IFR-1 and to transformer T-1. Line L-2,
designated as 75, is connected to heaters H1, H2
and H3, all designated as 26, to transformer T-1
and to indoor fan motor 22. Wire 71 connects
normally open third sequence relay contacts
SEQ3-1 to heater H3. Wire 72 connects normally
open second sequence relay contacts SEQ2-1 to
heater H2. Wire 73 connects normally open first
sequence relay contacts SEQ1-1 to heater H1 and
to normailly closed indoor fan relay contacts iIFR-2.
Wire 74 connects normally open indoor fan refay
contacts 1FR-1 and normally ciosed indoor fan
relay contacts IFR-2 to indoor fan motor 22.

Power wiring of the outdoor unit may be seen in
the top portion of Figure 2. Therein connected
between power lines L-1 and L-2 is wire 60
connected to normally open compressor contacts
CC-1 and to normally closed crankcase heater
relay contacts CHR-1. Wire 61 connects normally
closed crankcase heater relay contacts CHR-1 with
crankcase heater CCH (35). Crankcase heater 35 is
connected via wire 62 to line L-2 and to normally
open compressor contactor contacts CC-2. Wire 64
connects normally open compressor contactor
contacts CC-1 to normally closed outdoor fan relay
contacts OFR-1 and to compressor motor 34. Wire
65 connects normally closed outdoor fan relay
contacts OFR-1 to outdoor fan motor 40. Normally
open compressor contactor contacts CC-2 are
connected via wire 63 to compressor motor 34 and
to outdoor fan motor 40.
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Figure 3 is a flow chart indicating the overall
operation of the control system. It can be seen
that the overall system control is obtained by
logic flow through a series of logic steps. Each
logic step may represent a subroutine or series of
steps omitted for clarity in this overall chart. The
initial step 101 is the power up of the unit upon
energization. Thereafter at step 102 the various
inputs are sensed. To make sure the inputs are
stabilized and debounced a powerup delay occurs
before proceeding to force detect step 104. If the
powerup delay is not complete then there is a
reversion to the step of sensing inputs until said
delay is accomplished. Force detect, step 104,
determines whether or not the compressor is
operating when it is not supposed to be. This step
would detect a condition such as a contactor
welded closed energizing the compressor when
the various inputs are calling for the compressor
to be de-energized. Step 105 determines whether
the force mode is detected. If the force mode is
detected then the program skips to step 108
wherein the logic jumps to the selected mode. If,
in step 105, the force mode is not detected then
the logic proceeds to step 107. At step 107 there is
a determination whether there is another fauit in
the system. If there is no other fault the logic
proceeds to step 108, the jump to the selected
mode, one of the modes of idle, heating, cooling
or defrost. If another fault is detected then the
control logic jumps to step 118, sentry detect.

If in step 108 the jump is selected to the idle
mode then the logic proceeds to step 110. There-
after, at step 111, a ready determination is made
and if the answer is no the logic jumps to step 118
without placing the unit in heating or cooling. If
the answer to step 111 is yes the logic proceeds to
step 112 and the air conditioning unit is placed in
heating or cooling in step 112. The logic then
jumps to step 118.

If the jump to the selected mode selects the

heating mode then the jump is made to step 113.
Once operation is in the heating mode the ques-
tion of should operation be changed to cooling is
continually answered at step 114. If the answer is
yes, the logic is cycled back to step 112 of setting
the unit in heat or cool and if the answer is no
logic operation proceeds to step 114A, defrost
detect. If a need for defrost is detected the logic
changes the mode from heating to defrost and
then jumps to step 118. If a need for defrost is not
detected the logic does not change the mode and
then jumps to step 118.

If in step 108 the selection is the cooling mode
then the logic proceeds to step 115. Step 116
continually questions if operation should be
changed to heating. If the answer is yes the
control sequence proceeds back to the step 112 of
setting the unit for heating or cooling. if the
answer is no the logic jumps to step 118.

The fourth mode jump is to the defrost mode,
step 117. This step in the logic either continues or
cancels the defrost mode of operation. If the jump
is made to the defrost mode, thereafter the logic
proceeds through the entire control sequence.
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From the defrost mode the control sequence
includes the steps of sentry detect 118, thermos-
tat test 119, sentry lamp 120, secondary heat 121,
strip heaters 122, indoor fan 123, defrost reset
124, crankcase heater 125, OFR plus REV valve
126 and set outputs 127. From the step of set
outputs 127 the control sequence reverts to step
of inputs sensed (102).

The sentry detect step acts to check the com-
pressor for low current or for ground fault indica-
tion. The thermostat test checks to make sure the
inputs from the thermostat are in a legal pattern.
The sentry lamp step acts to blink a thermostat
lamp to indicate various faults modes. Secondary
heat controls the W-2 output from the central
process unit. The step of strip heaters 122 control
the E' and W-3' outputs from the central pro-
cessing unit. Indoor fan step 123 controls indoor
fan 22. Defrost reset determines when a defrost
timer for controlling the length of defrost needs to
be reinitialized. Crankcase heater, step 125, acts to
control the crankcase heater operation. OFR plus
REV valve, step 126, acts to control the outdoor
fan relay and the reversing valve relays under the
appropriate conditions. Step 127 for setting the
outputs turns on and off the central processing
unit outputs and detects when the compressor is
changing state.

Referring now to Figure 4 there can be a logic
flow chart for the self-test portion of the controi
logic. Thermostat test step 119 and sentry lamp
step 120, are both shown in Figure 3 as part of the
overall operation of the microprocessor control.
Therebetween it can be seen at step 201 the value
of the Y, O and G terminals of the thermostat is
stored. This refers to the value being stored as
either a 1 or 0 indicating by a 1 that the terminal is
energized and by a 0 that the terminal is de-
energized. At step 203 the question is then asked
whether or not the W-2 terminal is on. If the
answer is yes, the logic flows to step 205 to then
ask the question whether the representation of Y,
0, G equals 5. This question is asking whether or
not the binary representation of the Y, O, G
terminals equals 5 or in other words whether or
not the Y terminal is energized, the O terminals is
not energized and the G terminal is energized.
Hence, the binary number 101 representing 5
would be the value stored in step 201. If the
answer is no the logic proceeds to step 213 to set
the fault mode. If the answer is yes the logic then
proceeds to step 209 wherein it is questioned
whether or not the thermostat is already in the
fault mode. If the answer is no in step 209 the
logic flows on to step 120, sentry lamp. If the
answer is yet that the thermostat is already in the
fault mode at step 209, the logic then flows to step
211 to clear the fault mode before proceeding to
step 120, sentry lamp.

If at step 203 the W-2 terminal is not on
indicating that secondary heat is not being called
for the logic then flows to step 207. At step 207 the
question is then asked whether the stored value
of Y, O, G in sequence equals 4 or 6. Again, it is
the binary representation of 4 or 6 which is tested
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for such that the binary numbers 100 or 110
would be the appropriate solutions to get a yes
answer. Any other representation is a no answer.
In other words, if the Y terminal calling for
compressor operation and the O terminal is
calling for cooling operation both are energized
and the legally unacceptable numeral representa-
tion 110 is generated if the G terminal is not
energized. Also, if the Y terminal is energized and
neither the O terminal nor the G terminal are
energized then the legally unacceptable answer of
100 is detected and the logic proceeds to 213 to
set the fault mode. If, at step 207, it is determined
that the binary number generated by the Y, O, G
representation is not 4 or 6 then the logic pro-
ceeds to step 209. Again, at step 209 it is deter-
mined whether or not the logic is already in the
thermostat fault mode. if the answer is no the
logic proceeds to sentry lamp 120. if the answer to
this question is yes the logic then flows to step
211 to clear the fault mode before flowing to
sentry lamp step 120.

At step 213 the unit is set in the fault mode as a
result of either a yes answer to step 207 or a no
answer to step 205. From step 213 after the unitis
set in the fault mode the logic advances to step
215 to set the blink register for the thermostat
fault. The logic then flows to step 217 to turn the
compressor off and then to sentry lamp step 120.
The purpose of step 215 is to indicate to the biink
register that a thermostat fault has been detected.
The blink register then acts to energize a light in
the thermostat such that the light blinks in a
predetermined pattern indicating a thermostat
fault.

Figure 5 discloses a typical thermostat as might
be utilized with the herein invention. The ther-
mostat 14 is shown having a fan switch 501
having on and automatic positions. System
switch 503 is shown with automatic, off and
supplemental heat positions. Four thermal sens-
ing elements are shown. First stage heating mode
510 and second stage heating mode 512 ref-
erenced respectively H-1 and H-2 are shown for
indicating the staged heating requirements. First
stage cooling bulb 514 and second stage cooling
bulb 516 also indicated as Co and C, respectively
are shown for detecting successive steps for
cooling operation. Additionally, terminals strip
510 is shown having approptiate terminal connec-
tions G, Y, W-2, O, P, C, E, L and R. These
terminals of terminal strip 530 are connected via
control wiring to the central processing unit as
shown in Figure 2. The terminals with corre-
sponding letter designations in strip 530 are wired
to the appropriate designated terminals of the
central processing unit.

During operation power is supplied from ter-
minal R to the system switch 503 and to fan
switch 501. If the fan switch 501 is in the on
position, power as supplied through terminal R is
connected to terminal G for operating the fan. If
the fan is in the automatic position the fan
terminal G is only powered when a heating or
cooling need is sensed. Power from terminal Ris
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supplied through system switch 503 to terminal P
which acts to power the central processing unit.
Power is also supplied through the system switch
in the automatic position to first stage cooling
bulb 514 and to first stage heating bulb 510. Upon
first stage heating bulb 510 sensing a need for
heating the bulb rotates and contact is made such
that power from terminal R is then connected
through the first stage heating bulb 510 to fan
switch 501 for energizing the fan and to terminal Y
for energizing the compressor. At this point
power is aiso supplied through system switch 503
to second stage heating bulb 512. When second
stage heating bulb 512 closes then power is
supplied to terminal W-2 in addition to terminal Y.

Should a cooling need be sensed then power is
supplied from terminal R through system switch
503 to first stage cooling bulb 514, Should the first
stage cooling bulb be in a position to make
contact power is then supplied to terminal O
which is connected to energize the reversing
valve to the cooling position. Upon a further rise
in temperature bulb C-1 closes supplying power
to the Y terminal, said power being received
through the first stage cooling bulb 514.

Terminal C is a common terminal of the power
supply system. Terminal E is energized directly
through system switch 503 and buib 510 when the
system switch is in the supplemental heating
position. Terminal L is jumpered to terminal E and
has light 520 connected between terminal Land C
such that upon application of power therethrough
the light may be blinked. Upon the present
apparatus detecting a fault in the wiring of the
thermostat this light is blinked to indicate to the
observer that this probiem exists.

Figure 6 is a graph representation of the various
legal or permissible thermostat outputs. As indi-
cated thereon, reference numeral 1 indicates that
the output is energized and reference numeral 0
indicates that it is de-energized. A total of seven
permissible states are indicated. Column rows A,
B, C, D, E, F and H indicate permissible modes of
operation respectively cooling compressor, fan
only, second stage heating, heating compressor
only, off, reversing valve only and fan and revers-
ing valve only. Rows labeled Y, O, G, and W-2
indicate the appropriate state of each of these
outputs in the appropriate modes. Hence, it may
be seen that row A indicates the cooling com-
pressor mode of operation and that terminals Y,
0, G should be energized and W-2 should not be
energized. it may also be seen in Figure 6 that the
only appropriate set of conditions wherein a
second stage heating need is indicated is when
W-2 is energized. In all other operating modes of
operation terminal W-2 is not energized. In the
other various modes of operation it can be seen
that certain permissible thermostat terminal
states may occur.

Comparing now the flow chart of Figure 4 with
the permissible outputs of Figure 6 it is seen that
testing is done at step 203 to determine whether
or not the W-2 terminal is on the equivalent of
whether or not the row C or second stage heating
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condition is present. If the answer to step 203 is
yes indicating that the W-2 terminal is energized
and then it is apparent that the only permissible
state for the remaining terminals is for the Y
terminal to be energized, the O terminal not to be
energized and the G terminal to the energized.
These three numerals in the order as presented
are binary representation of number 5. Hence, if
the stored value of these three terminals is other
than 5 then a fault condition exists. If the number
is b then it is an indication that a fault condition
does not exist.

If testing for W-2 terminal energization shows
that the W-2 terminal is not energized then this
only indicates that the unit is not in row C mode of
operation. It can then be seen that the remainder
of the terminal conditions are such that the binary
representations are other than 4 or 6. For
instance, the binary representation in row A is 7,
rowBis1,rowDis5 rowEis 0, rowF is 2 and
row H is 3. Hence, if it is determined that the
binary representation of the states of these three
outputs if 4 or 6 then the thermostat is in the fault
condition. If it is determined that this representa-
tion is other than 4 or 6 then it is assumed that the
thermostat is not in a fault condition. It is this
question which is asked at step 207 in the flow
chart of Figure 4.

it is to be understood from the above descrip-
tion that as disclosed herein a microprocessor
control is utilized to detect fault conditions in the
thermostat. The fault conditions detected are both
improper wiring of the thermostat and a fault in
the thermostat generating an improper set of
outputs. These fauits are detected by the inputs
sensed to the microprocessor. As used herein the
terms thermostat outputs are assumed to be the
same as the microprocessor inputs. A wiring error
may show up therebetween since the terminol-
ogy as used herein is meant to incorporate the
same.

The herein invention has been described with
reference to a specific embodiment. It is to be
understood by those skilled in the art that vari-
ations and modifications can be effected within
the spirit and scope of the invention.

Claims

1. Apparatus for determining if a thermostat
assembly (14) associated with an air conditioning
system is appopriately energizing the outputs (Y,
O, G, W2) from the thermostat (14) in predeter-
mined patterns (A—H, Fig. 6), wherein the air
conditioning system includes a reversible refrig-
eration circuit having a compressor (35) and a
reversing valve (32), an indoor fan (22) for cir-
culating air and secondary heating means (26)
and wherein the thermostat (14) generates a first
output (Y) to indicate a need for operating the
compressor (35) of the refrigeration circuit in the
heating mode, a second output {O) for indicating
a need to switch the reversing valve (32} in the
refrigeration circuit from the heating mode to the
cooling mode of operation, a third output (G) for

70

15

20

25

30

35

40

45

50

55

60

65

indicating a need for indoor fan (22) operation
and a fourth output (W2) for indicating a second
stage heating need to operate the secondary
heating means (26), the apparatus comprising:

first means {50) for determining which outputs
(Y, O, G, W2) of the thermostat {14) are energized,
characterized in that the apparatus further com-
prises:

second means (50) for storing the outputs
determined in an array (Fig. 6) having a predeter-
mined order,

third means (50) for comparing the output array
(Fig. 6) stored with known legal outputs,

fourth means (50) for ascertaining if the fourth
output is energized, and if so, fifth means (50} for
then ascertaining if the first and third outputs are
energized and the second output is not energized;
and

sixth means (50) for indicating a fault condition
if the third means (50) for comparing ascertains
that the output array is not a legal array, -

wherein the sixth means (50) for indicating
indicates a fault condition if the fourth output is
energized and if either the first output or third
output is not energized or indicates a fault condi-
tion if the fourth output is energized and if the
second output is energized.

2. Apparatus as set forth in claim 1, charac-
terized in that the sixth means (50) for indicating
is a light (520) mounted to the thermostat (14)
which may be energized to indicate the fauit.

3. The apparatus as set forth in claim 2, charac-
terized in that the third means for comparing the
output array to known legal outputs is a pro-
grammed microprocessor {50, CPU).

4. The apparatus as set forth in claim 1, charac-
terized in that the third means (50) for comparing
further comprises:

seventh means (50) for ascertaining that the
third (G) and fourth (W2) outputs are not ener-
gized and that either the first output (Y) alone or
the first (Y) and second (O) outputs are energized;
and that

the sixth means (50} for indicating a fault so
indicate in response to the seventh means (50) for
ascertaining (Fig. 6).

Patentanspriiche

1. Anordnung zum Bestimmen, ob eine Ther-
mostatvorrichtung (14), die einer Klimaaniage
zugeordnet ist, die Ausgéange (Y, O, G, W2} des
Thermostats (14) in vorbestimmten Mustern
(A—H, Fig. 6) geeignet erregt, wobei die Klimaan-
lage einen reversierbaren Kiihikreis aufweist, der
einen Kompressor (35) und ein Umschaitventil
(32} hat, ein Innengebldse {22) zum Umwilzen
von Luft und eine sekundére Heizeinrichtung (26),
und wobei der Thermostat (14) ein erstes Aus-
gangssignal (Y) erzeugt, um einen Bedarf zum
Betreiben des Kompressors (35) des Kiihikreises
in der Heizbetriebsart anzuzeigen, ein zweites
Ausgangssignal (O), um einen Bedarf zum
Umschalten des Umschaltventils (32) in dem
Kihlkreis von der Heizbetriebsart auf die Kiihlbe-
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triebsart anzuzeigen, ein drittes Ausgangssignal
(G), um einen Bedarf fiir den Betrieb des Innenge-
blases (22) anzuzeigen, um ein viertes Ausgangs-
signal (W2), um einen Zweitstufenheizbedarf zum
Betreiben der sekundiren Heizeinrichtung (26)
anzuzeigen, wobei die Anordnung aufweist:

gine erste Einrichtung (50) zum Bestimmen,
welche Ausgénge (Y, O, G, W2) des Thermostats
(14) erregt sind, dadurch gekennzeichnet, daf die
Anordnung weiter aufweist:

eine zweite Einrichtung (50) zum Speichern der
Ausgangssignale, die in einem Feld (Fig. 6) fest-
gelegt sind, das eine vorbestimmte Ordnung hat,

eine dritte Einrichtung (50) zum Vergleichen des
gespeicherten Ausgangssignalfeldes (Fig. 6) mit
bekannten legalen Ausgangssignalen, eine vierte
Einrichtung (50) zum Feststellen, ob der vierte
Ausgang erregt ist, und, wenn dem so ist, eine
fiinfte Einrichtung (50), die dann feststelit, ob der
erste und der dritte Ausgang erregt sind und ob
der zweite Ausgang hicht erregt ist; und

eine sechste Einrichtung (50) zum Anzeigen
eines Fehlerzustands, wenn die dritte Einrichtung
(50) zum Vergleichen feststellt, daB das Aus-
gangssignalfeld kein legales Feld ist,

wobei die sechste Einrichtung (50) zum Anzei-
gen einen Fehlerzustand anzeigt, wenn der vierte
Ausgang erregt ist und wenn entweder der erste
Ausgang oder der drite Ausgang nicht erregt ist,
oder einen Fehlerzustand anzeigt, wenn der vierte
Ausgang erregt ist und wenn der zweite Ausgang
erregt ist.

2. Anordnung .nach Anspruch 1, dadurch
gekennzeichnet, dal die sechste Einrichtung {50}
zum Anzeigen eine Lampe (520) ist, die an dem
Thermostat (14) befestigt ist und gespeist werden
kann, um den Fehler anzuzeigen.

3. Anordnung nach Anspruch 2, dadurch
gekennzeichnet, daR die dritte Einrichtung zum
Vergleichen des Ausgangsfeldes mit bekannten
legalen Ausgangssignalen ein programmierter
Mikroprozessor (50, CPU) ist.

4. Anordnung nach Anspruch 1, dadurch
gekennzeichnet, dal die dritte Einrichtung (50)
zum Vergleichen weiter aufweist:

eine siebente Einrichtung (50) zum Feststellen,
ob der dritte {G) und der vierte (W2} Ausgang
nicht erregt sind und ob entweder der erste
Ausgang (Y) allein oder der erste (Y) und der
zweite (O) Ausgang erregt sind; und daf8

die sechste Einrichtung (50) zum Anzeigen
einen Fehler so auf die siebente Einrichtung (50)
zum Feststellen (Fig. 8} hin anzeigt.

Revendications

1. Appareil permettant d’établir si un ensemble
3 thermostat (14) associé a un systéme de condi-
tionnement d'air met de maniére appropriée sous
tension les sorties (Y, O, G, W-2) provenant du
thermostat (14) suivant des agencements
ordonnés préfixés (A—H, fig. 6), dans lequel le
systéme de conditionnement dair comprend un
circuit de réfrigération réversible comportant un
compresseur (35) et une vanne d’inversion (32),
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un ventilateur d‘intérieur (22) destiné a faire
circuler de I'air et des moyens de chauffage
secondaire (26) et dans lequel le thermostat (14)
produit une premiére sortie (Y) pour indiquer un
besoin de faire fonctionner le compresseur (35)
du circuit de réfrigération en mode de chauffage,
une seconde sortie (U) pour indiquer un besoin de
faire passer la vanne d'inversion (32) du circuit de
réfrigération du mode de chauffage au mode de
fonctionnement en refroidissement, une troi-
sidme sortie (G) pour indiquer un besoin de
fonctionnement de ventilateur d'intérieur (22) et
une quatriéme sortie (W-2) pour indiquer un
besoin de chauffage de second étage de fagon a
faire fonctionner les moyens de chauffage
secondaire (26), cet appareil comprenant des
premiers moyens (50) permettant de déterminer
quelles sorties (Y, O, G, W-2) du thermostat (14)
sont sous tension, cet appareil étant caractérisé
en ce quil comprend en outre des second
movyens (50) permettant de mettre en mémoire
les sorties établies suivant un agencement
ordonné (fig. 6) présentant un ordre préfixé, des
troisiéme moyens (50) permettant de comparer
I'agencement ordonné de sortie (fig. 6) mis en
mémoire 3 des sorties réglementaires connues,
des quatriéme moyens (50) permettant de déter-
miner si la quatriéme sortie est sous tension et, si
tel est le cas, des cinquidme moyens (50) permet-
tant de déterminer alors si la premiére et la
troisieme sorties sont sous tension et la seconde
sortie hors tension, et des sixi#me moyens (50)
permettant d‘indiquer un état de dérangement si
les troisieme movyens (50) de comparaison éta-
biissent que I'agencement ordonné des sorties
n‘est pas un agencement ordonné réglementaire,
ces sixigme moyens (50} d'indication indiquant
un état de dérangement si la quatriéme sortie est
sous tension et si soit la premiére, soit la troi-
siegme sortie n'est pas sous tension, ou indiguant
un état de dérangement si la quatriéme sortie est
sous tension et si la seconde sortie est sous
tension.

2. Appareil suivant la revendication 1, caracté-
risé en ce que les sixiéme moyens (50) d‘indica-
tion sont une ampoule {520) montée sur le
thermostat (14) et qui peut étre mise sous tension
pour indiquer le dérangement.

3. Appareil suivant la revendication 2, caracté-
risé en ce que les troisiéme moyens de comparai-
son de l'agencement ordonné des sorties aux
sorties réglementaires connues est un micro-
processur programmeé (50, CPU).

4. Appareil suivant la revendication 1, caracté-
risé en ce que les troisitme moyens (50) de
comparaison comprennent en outre des sep-
tidmes moyens (50) permettant d’établir que la
troisiéme (G) et la quatriéme (W-2) sorties ne sont
pas sous tension et que soit la premiére sortie (Y)
seule, soit la premiére (Y) et la seconde (O) sorties
sont sous tension st en ce que les sixiémes
movens d’indication d'un dérangement indiquent
un tel dérangement sous 'action des septiémes
movens (50) d’établissement (fig. 6).
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